Induction of micronuclei in V79 cells by the anabolic doping steroids tetrahydrogestrinone and trenbolone.
The synthetic steroid tetrahydrogestrinone is a new "designer drug" and was recently detected to be illegally used in sports. It is chemically closely related to trenbolone that is known as an animal growth promoter. The potencies of trenbolone, tetrahydrogestrinone and testosterone to induce micronuclei in V79 cells in vitro were determined. CREST analysis was employed to differentiate between aneugenic or clastogenic mechanisms. Cytotoxicity and an influence on the cell cycle were assessed in parallel. Incubations with testosterone, at concentrations between 3 and 300 microM, failed to induce micronuclei. By contrast, tetrahydrogestrinone and trenbolone increased the rate of micronuclei significantly, up to a doubling of the micronuclei rate of untreated controls. Tetrahydrogestrinone and trenbolone displayed a bell-shaped dose-response curve, with maximal effects observed at 3 and 30 microM, respectively. The micronuclei induced by tetrahydrogestrinone and trenbolone were predominantly kinetochor (CREST) positive, pointing to an aneugenic mode of action. This may be related to the specific structure of both molecules with a system of activated double bonds. As the genotoxic effect of tetrahydrogestrinone at a chromosomal level appears at a low concentration range, it cannot be ruled out that tetrahydrogestrinone presents a genotoxic hazard on a chromosomal level under conditions of its current misuse in sports.